Based on the improved cobb-douglas production function and Romer damping model, the paper analyzed the spatial differences of water resource growth damping in the Yangtze River delta region. The paper used the data of GDP, capital stock, number of employees and water resource input of provinces and cities from 2000 to 2017. The conclusions shows that from 2000 to 2017, the constraint effect of water resources in the Yangtze River delta region reduced the economic growth rate by 0.1135%, and the damping coefficient and change trend of water resource growth in the Yangtze River delta region have obvious spatial differences.
Introduction
The Yangtze River delta region, including 26 prefecture-level cities in Shanghai, Jiangsu, Zhejiang, Anhui and three provinces, is the most urbanized region in China, with the urbanization rate of permanent residents reaching 66.66% [1] [2] . In 2018, the senior triangle region generated 2.1 billion yuan of GDP, accounting for 23% of the national total, and is an important engine of China's economic growth. However, with the rapid development of economy, the constraint effect brought by the rapid consumption of various resources on regional economic growth has become increasingly prominent, becoming a "stumbling block" on the road of economic development [3] . Meanwhile, the optimal allocation of various resources among different industries also affects the coordinated development of regional economy to some extent. Resource constraints and social and economic development restrict and promote each other, so the realization of coordinated development of resources and economy is the key to promote sustainable development [4] . As a basic natural resource for human survival and a strategic resource for economic and social development, the consumption of water resources will profoundly affect the driving force of economic development [5] . It can be seen that sustainable economic and social development is closely related to water resources, and how to make scientific decisions to achieve coordinated development of water resources and economy is a common problem faced by urban agglomeration in the Yangtze River delta.
Research methods
New growth theory holds that the realization of the water resources constraint effect on economic growth path is because of natural water resources are insufficient or excessive use of water resources, and so on and so forth in utilization of water resources per capita is limited, so as to make the industry transformation and growth speed is lower than without water resource constraints, and its speed reduce degree to increase damping or tail effect [6] . This paper cites the economic growth model under environmental constraints proposed by Romer, an American economist, in 2001, and adds water resources to the cobb-douglas production function. When water resource constraints exist, W(t1)=nW(t), that is, water resource increases year-on-year with the growth of labor force. In the above equation, n is the growth rate of labor force, and W(t) and W(t1) respectively refer to the amount of water resources input in year t and year t1. Based on the above assumptions, the damping model of water resources to economic growth is constructed by changing the long-term invariable situation of water resources in the original model:
(1) In the above equation, Y(t) is the output in the TTH year; K(t), W(t), A(t) and L(t) are respectively capital input, water resource input, technological progress and labor input in the t year. The product of A(t) and L(t) represents effective labor. The dynamics of capital, labor and labor effectiveness are consistent with the classical solow model. Alpha is capital output elasticity, beta is water resource output elasticity. By taking the logarithm of both sides of equation (1), equation (2) can be obtained:
Since the derivative of the logarithm of the variable with respect to time is the growth rate of this variable, and when the economic growth is on the equilibrium path, the output growth rate is considered to be equal to the capital growth rate, so the unit labor output growth rate when water resources are constrained can be calculated:
Growth rate of unit labor output under the condition that water resources are not constrained:
Here, gw(t), gA(t) and gL(t) represent the growth rates of W, A and L respectively. According to the definition of growth damping, the growth damping caused by water resource constraint is the difference between the growth rate of unit labor output under the condition that water resource is not constrained and under the condition of constraint, namely, the above formula (3) -formula (4) . Under the path of balanced growth, let, and the formula for calculating the damping coefficient of water resource growth is:
Here, Z is the growth damping generated by water resource constraint; alpha and beta are the output elasticity of capital and water resource respectively; n is the growth rate of labor force; w is the actual growth rate of water resource. According to the formula, the damping of water resource growth is positively correlated with capital output elasticity, water resource output elasticity and labor productivity, and negatively correlated with the actual growth rate of water resource.
Empirical analysis

Ridge regression analysis
In this paper, the ridge regression method is used to carry out regression processing on the inter-provincial panel data. The results show that the elasticity coefficient of capital output is 0.452 and that of water resource output is 0.102, so the average damping coefficient of water resource growth in the Yangtze River delta region from 2000 to 2017 is about 0.113%.
Overall analysis
The results show that the average damping coefficient of water resource growth in the Yangtze River delta region from 2000 to 2017 is about 0.113%. The data shows that the economic growth rate of the Yangtze River delta region is 0.113% lower than that without water resources constraint due to the constraint of water resources.
Analysis of spatial differences
The results of damping coefficient of inter-provincial water resource growth and elastic coefficient of other factors in the older triangle region from 2000 to 2017 are shown in table 3. It is not difficult to find that three of the four provinces and cities in the Yangtze River delta region have obvious damping of water resource growth during the study period. The damping of water resources growth in anhui province was negative (-0.361%), indicating that the economic growth of anhui province was not significantly constrained by water resources during the study period. 
Conclusions and Suggestions
Research conclusions
From 2000 to 2017, the constraint effect of water resources in the Yangtze River delta region reduced the economic growth rate by 0.1135% compared with that without water resources restrictions. Capital output elasticity and water resource output elasticity are both positive, and the former figure is relatively large, indicating that economic growth in the Yangtze River delta region is still constrained by capital and water resource, which is more dependent on capital and water. From the differences of water resource growth damping between provinces and cities, the damping coefficient and change trend of water resource growth in the Yangtze River delta region have obvious spatial differences, among which the growth rate of labor force in zhejiang province, Shanghai province and jiangsu province is not in harmony with the growth rate of water resource, which makes the water resource constraint significant.
Recommendations
4.2.1Improve the utilization efficiency of water resources and reduce the output elasticity of water resources.
First, develop new operating technologies and water-saving technologies to improve irrigation and drainage systems in various areas. Secondly, the current water shortage problem in China is composed of both water and water scarcity. While paying attention to restricting the amount of water resources, alleviating the water shortage problem will effectively reduce the existing contradiction between supply and demand of water resources. 4.2.2Optimize the labor force structure and improve the quality of employees First, increase the training and introduction of high-tech personnel and high-level innovative personnel, improve the employment policy and innovation incentive mechanism. Secondly, provinces and cities should make full use of innovative resources such as universities and scientific research institutes to promote the coordinated development of industry, education and research institutes, encourage high-quality employment personnel to transfer to the second and third industries.
4.2.3Increase capital input and strengthen technical support.
We will make rational arrangements for capital input in light of the development of industries in various regions, and actively guide capital flows to the development of modern agriculture, new and high technologies, and provide ecological compensation to economically underdeveloped regions. Secondly, provinces and cities should attach great importance to the development of key and core technologies. Led and guided by science and technology departments, provinces and cities focuses on the research and development of advanced irrigation and dredging technologies, development technologies of available water resources, sewage and wastewater purification and treatment and other cutting-edge technologies.
